on ongoing and recently completed research and policy studies undertaken by the Asian Development Bank (ADB) staff, consultants, or resource persons. The series deals with key economic and development problems, particularly those facing the Asia and Pacific region; as well as conceptual, analytical, or methodological issues relating to project/program economic analysis, and statistical data and measurement. The series aims to enhance the knowledge on Asia's development and policy challenges; strengthen analytical rigor and quality of ADB's country partnership strategies, and its subregional and country operations; and improve the quality and availability of statistical data and development indicators for monitoring development effectiveness.
, and the sluggish pace of economic recovery in developed economies underpins the growing concern that a global low growth environment will persist in the medium to long run. This has implications for the growth trajectory of potential output.
Policy makers in most economies are concerned with accelerating economic growth in the aftermath of the GFC. This is especially so in developing and emerging economies where a substantial proportion of the population is still living in poverty, and lower growth paths in the future would be a significant obstacle to poverty alleviation. Can governments intervene and effectively steer growth toward a persistently higher growth path? The answer to this question depends on the effects of policies that tend to increase potential output growth, rather than in short-term stabilization policy instruments. This paper aims to establish statistically robust determinants of potential output growth and to evaluate whether they could be used to accelerate the growth of potential output.
The theoretical literature does not explicitly state what factors determine long-term output growth other than the basic variables in the Harrod-Domar and Solow-Swan models and their extensions. Beyond technology and innovation, capital accumulation (both physical and human), labor force growth, and initial resource endowments, several other factors could potentially affect output growth. Examples of growth determinants in the literature include market distortions, wealth concentration, geographic and climate factors, industry structures, the quality of governance, ethnicity of the population, the sociopolitical structure, openness to trade, and capital account liberalization. Indeed, the empirical literature on the determinants of economic growth points to large number of potentially relevant factors. This diversity and the lack of a clear-cut model selection method dictated by theory generate model uncertainty in relation to which factors are "true" determinants of output growth.
We focus on the determinants of potential output growth rather than add to the literature on empirical determinants of actual economic growth. To our knowledge, there is no existing literature on the determinants of potential output growth. We define potential output growth as the maximum growth rate of output that can be sustained without raising inflation. Compared to actual growth, the growth of potential output should be dictated by a smaller set of determinants since it is not affected by factors that drive business cycles. We could think of actual output growth as having two components: (i) a permanent or full potential output growth component; and (ii) a cyclical component driven by short-term factors and shocks. Our interest is only on the determinants of the first component.
The problem of model uncertainty remains even with a smaller set of possible determinants of potential output growth. Following a recent strand of empirical literature on the determinants of economic growth, we employ Bayesian Model Averaging (BMA) approach to find out which of the possible determinants robustly affect potential output growth. The ultimate goal of the paper is to assess the usefulness of the robust determinants of potential output growth. If potential growth has relatively high elasticities relative to some robust determinants that could be influenced by reforms or other forms of policy interventions, then these determinants could be used as policy levers to accelerate potential growth.
The rest of the paper is structured as follows. Section II presents a brief review of the literature on the determinants of output growth, provides a rationale for the development of our data set of possible determinants of potential output growth, and presents a brief descriptive analysis of the data set. Section III briefly outlines the methodology, while sections IV and V discuss the results of our econometric analyses. Section VI discusses the impact of policy reforms on potential output growth, and section VII concludes the paper.
II. DETERMINANTS OF POTENTIAL OUTPUT GROWTH
We use the hypotheses of theoretical economic growth models as our point of departure in selecting variables that could possibly determine potential output growth. We then briefly review the empirical literature on the determinants of actual output growth to expand our list of possible determinants of potential output growth.
In their seminal work on the theory of economic growth, Harrod (1939) and Domar (1946) stress that the growth of full employment output is determined by the sum of the growth of the labor force and change in the productivity of labor.
1 Domar (1946) stresses that labor productivity is not exogenously determined. It is affected by the rate of capital accumulation, which is in turn governed by an exogenously determined savings rate. The rate of technical progress, while positively affecting labor productivity, is likewise assumed to be exogenous in the Harrod-Domar model of full employment output growth. The neoclassical model proposed by Solow (1956) and Swan (1956) similarly stresses the importance of capital accumulation, and maintains the assumption that the savings rate and technical progress are exogenous. 2 Extensions of the neoclassical model include human capital accumulation as a factor that raises labor factor productivity, and adds innovation as a factor that drives technical progress. 3 The assumption that the savings rate is exogenous is no longer invoked in most modern models of economic growth. Households are assumed to maximize a discounted utility function subject to an intertemporal budget constraint, and end up choosing an optimal consumption and savings path. Sala-i-Martin (1997) notes that, "... the optimal savings rate is a complicated function for which there are, in general, no closed form solutions". 4 The theoretical growth models have also been extended to open economy settings which typically assume limited labor mobility and full trade and capital account openness. In theory, open economies obtain higher output growth potential through enhanced resource allocation, consumption smoothing, and risk sharing.
The most recent class of models of economic growth abandon the assumption of constant returns to scale invoked in the Harrod-Domar and neoclassical growth models and contends that 1 The notion of full employment output growth in the Harrod-Domar model is equivalent to our definition of potential output growth, which follows the concept introduced by Okun in 1962. 2 The differences in assumptions and results pertaining to the Harrod-Domar and Solow-Swan models will be not be discussed here. For our purposes, it suffices to note that the underlying determinants of full employment output growth are the same for both models. 3 See Nelson and Phelps (1966) and Becker, Murphy, and Tamura (1994) . 4 See Sala-i-Martin (1997), p. 2. economic growth is driven from within the economic system. These models do not depend on exogenous influences such as technological progress and emphasize the endogeneity of output growth. Endogeneity stems from imperfect competition, externalities, and spillover effects from innovation. We note that the literature on endogenous growth does not basically alter the underlying factors that drive full employment growth in the Solow-Swan models. 5 Easterly and Levine (2001) note that the literature on growth accounting reveals that it is not capital accumulation that is driving long-term economic growth, but changes in total factor productivity. Capital accumulation is still an important factor, but its importance varies across economies in relation to their state of economic development. They highlight the importance of national policies in shaping the long-term growth path of output.
To proceed with our analysis, we estimate potential output growth for the economies listed in Appendix 1 using aggregate supply models that relate the difference of economic growth from potential growth to the difference between actual and expected inflation. Econometric models that relate economic output growth, potential output growth, and inflation are estimated for each economy included our sample, and the estimates of potential output growth are obtained. The methodology is discussed in greater detail in Appendix 3.
We develop our data set of possible determinants of potential output growth by initially including the key variables in the Harrod-Domar model as well as the Solow-Swan growth model and its extensions. In particular, we include the trend growth rate of working-age population, the growth of the capital-labor ratio, the growth of human capital, a proxy for the technology gap with the US, and the research and development expenditures relative to gross domestic product (GDP). We also include the sectoral shares of employment as proxy variables for the current state of economic development. All other possible determinants are drawn from the empirical literature on the determinants of actual growth.
Sala-i-Martin (1997) examines 59 possible determinants of growth, which are grouped into 14 categories: (i) geographic location variables; (ii) political variables; (iii) religious affiliation variables; (iv) market distortions and market performance variables, including real exchange rate distortions; (v) investment variables; (vi) primary production sector variables; (vii) economic openness variables; (viii) the type of economic system; (ix) a colonization dummy variable; (x) education variables; (xi) ethnolinguistic variables; (xii) financial reform variables; (xiii) demographic structure; and (xiv) initial incomes and life expectancy in 1960. He finds 20 variables that are positively correlated with growth.
Sala-i-Martin, Doppelhofer, and Miller (2004) examine possible determinants of long-term economic growth and employ Bayesian Averaging of Classical Estimates (BACE) to determine statistically robust determinants. They test 67 possible determinants for robustness, the categories of which are broadly similar to those used by Sala-i-Martin (1997) . They find 18 robust and 3 marginally robust determinants of long-term economic growth. Robustness here is defined as having posterior inclusion probabilities (PIPs) of 0.5 or greater. Marginally robust determinants are defined to have PIPs from 0.1 to 0.49. These criteria are discussed in greater detail in Section IIIA. Moral-Benito (2012) uses the Solow Growth Model as a baseline, and specifies initial income, the rates of physical and human capital accumulation, and population growth as determinants of output growth. He augments these with 30 additional determinants that he classifies under three broad categories: (i) macroeconomic and external environment variables including economic openness, (ii) institutions and governance, and (iii) geographic and fixed factors. He relies on panel data and uses Bayesian Model Averaging of Maximum Likelihood Estimates (BAMLE) and BMA to assess the robustness of the possible determinants of output growth. He finds nine robust determinants comprised of initial incomes, initial population, life expectancy, urban and total population growth, air distance, political rights, openness, and the price of investments.
Leon-Gonzales and Vinagayathasan (2013) examine potential determinants of growth in Asian economies. They assess 14 possible determinants of output growth for robustness and employ BMA on panel data for 27 developing Asian economies in 1980-2009. Their variables are comprised of initial income and population, population growth and population density, demographic variables, investment price and the investment rate relative to GDP, fiscal spending, education variables, inflation, trade openness and the terms of trade. Their findings suggest that the investment rate and trade openness are positively correlated with output growth. They find that government expenditures, on the other hand, are negatively correlated with the rate of growth of output in Asian economies.
Following Sala-i-Martin (1997); Sala-i-Martin, Doppelhofer, and Miller (2004) ; and MoralBenito (2012), we include several education-related variables, trade and capital account openness variables, financial reform and liberalization indexes, institutional quality variables, the share of industry and services in total employment, and the importance of raw and primary products in a country's export basket in our list of possible determinants of potential output growth. We exclude geographic location, proxy variables for spatial characteristics and other country-level fixed factors, the distribution of religious affiliation, distribution of ethnicity, and public health-related variables from the analyses. 7 We put greater emphasis on institutional quality by adding seven institutional quality indicators; six of which are from the World Bank Worldwide Governance Indicators database and one from the World Bank Doing Business database.
We assert the importance of the quality of institutions as determinants of potential output growth based on the arguments presented in a report produced by the World Bank (2005) which emphasizes the relevance of governance and institutions for economic development. Rodrik (2006) argues that, in addition to problems in the conduct of economic policy reforms detailed in the World Bank Report, the lack of emphasis on institutional reforms failed to produce lasting gains from standard reform packages such as macro stabilization, trade and capital account openness, domestic liberalization and fiscal prudence. One of the lessons learned by the World Bank and the International Monetary Fund in their conduct of guiding policy reforms in the 1990s is that sound policies need to be complemented by sound institutions.
The importance of institutions for economic growth is widely documented. Acemoglu, Johnson, and Robinson (2001) find evidence that institutions brought by Europeans into their colonies in Asia and Africa explain present day income differences across former colonies. Acemoglu, Johnson, and Robinson (2005) develop a theory that relates the interdependence of economic and political institutions, and shows how these affect long-run economic performance. Easterly and Levine (2003) 7 As we will discuss later, fixed effects, panel regression is used in the paper. The effects of any significant fixed factors such as geographic characteristics are subsumed in the fixed effect component.
find that geographic location and endowments affect economic development in conjunction with institutions. Babecky and Campos (2011) conduct a meta-analysis of 46 studies on the relationship between economic growth and reform, and find that the distribution of estimated effects of reform on growth is normally distributed. They also find that institutions and initial conditions are principal factors in increasing the probability of reporting significant and increasingly positive effects of reform on economic growth. Table 1 shows the definitions and summary statistics of the 34 possible determinants of potential output growth that we consider in this paper. We classify the determinants into six categories: (i) variables in the Solow-Swan growth model and its extensions; (ii) a variable that acts as a proxy for the initial state of development, which will be used to test the convergence hypothesis; (iii) proxy variables for education; (iv) proxy variables for economic openness; (v) proxy variables for institutional quality; and (vi) proxy variables for economic structure. The table also presents the variables' unit of measure and their summary statistics. The unbalanced panel data set we use to investigate potential output growth and its determinants covers 70 economies, with annual data over the period 1970-2014. 8 The descriptive statistics of the possible determinants of potential output growth and their bivariate correlations are briefly discussed below.
We have five Solow-Swan growth model variables in our list of potential output growth determinants: (i) the trend growth rate of working-age population, (ii) the growth rate of the index of human capital, (iii) the intensity of research and development expenditures measured as the ratio of research and development (R&D) expenditures to GDP, (iv) the growth rate of the capital-labor ratio, and (v) the technology gap with the US. The mean growth rate and standard deviation of working-age population over the period 1970-2014 are 1.78% and 1.53%, respectively for our entire set of countries. The mean growth rate of the human capital index has a lower mean of 0.85%, while the R&D expenditures ratio has a mean of 0.98%. Among the variables that are typically found in Solow-Swan growth models, the technological gap with the US has the highest mean at 54% and largest standard deviation at 37.28%.
We include the initial GDP per capita as a proxy variable for the initial stage of economic development.
9 Under the convergence hypothesis, advanced economies will typically have higher per capita incomes and slower actual and potential output growth.
Our list of potential output growth determinants also contains six proxy variables for human capital formation from the Cross-Country Analyses of National Systems, Growth and Development (CANA) Database.
10 These are the gross enrollment ratios in the primary, secondary, and tertiary levels, the mean number of years of completed schooling for the segment of the population that is more than 14 years old, public expenditures on education, and the primary pupil-teacher ratio. The average gross enrollment ratios in our entire data set are 103% at the primary level, 80% at the secondary level, and 32% at the tertiary level.
11 On average, an individual over 14 years old has 8 years of schooling, and primary schools have approximately 22.5 enrolled pupils for every teacher. Summary statistics by country subgroups, shown in the Appendix 6, indicate that the mean values of gross enrollment ratios at the secondary and tertiary levels for high-income economies are higher compared to middle-and low-income economies. High-income economies also have a lower pupil to teacher ratio at approximately 17 enrollees for every teacher.
The economic openness variables include different measures for degree of globalization, integration, and financial reform. The mean index of globalization of all economies in our sample is 57.6 with a standard deviation of 18.9. The least globalized economy has an index value of 11.8, while the most globalized has an index value of 92.4. This implies that the distribution of globalization is skewed to the right since the mean is higher than the median globalization index for all economies. This feature of the distribution also characterizes the capital account openness and financial reform 8 The list of countries is provided in Appendix 1 and the detailed definitions and sources of data used in this paper are in Appendix 2. 9 We use the initial GDP per capita at the start of each decade in our sample so as to introduce variations in the data series. Since we are using panel data in our analyses, not doing so leads to collinearity and econometric estimation issues since the impact of this variable will be indistinguishable from the fixed effects component. 10 See Castellacci and Natera (2011) for the CANA Database documentation.
11
The enrollment ratios at the primary, secondary, and tertiary levels are computed as the number of enrolled individuals divided by the size of the segment of population whose age group corresponds to the officially defined level of schooling for that age group.
indexes. In addition, the economies in our sample show a relatively high degree of trade openness and financial integration, although the measures exhibit equally high degrees of variability. The summary statistics by country subgroups, shown in Appendix 6, indicate that high-income economies have higher scores on the various measures of economic openness.
Six of the nine indicators of institutional quality in our data set are from the World Bank's World Governance Indicators (WGIs) database. The WGIs are estimated annually using data from multiple sources and an unobserved component model. 12 They are expressed as standard normal scores with a range of -2.5 to 2.5. Among the institutional quality variables sourced from World Bank's WGI, the index for political stability has the lowest mean at 0.17, while the index for government efficiency has the highest at 0.63. Our 7th indicator of institutional quality, the index of perception of corruption, is sourced from the World Bank's Doing Business database and has a range of 0-10. Summary statistics by country subgroups, shown in Appendix 6, indicate that high-income economies have high mean scores on the various measures of institutional quality. In contrast, the mean scores of all institutional quality indicators of middle-income economies are quite low, which partly explains the relatively low mean scores of the full sample.
Our eighth and ninth indicators of institutional quality are the two indexes of labor market rigidity; (i) the index of labor market regulations from the EFW annual reports and (ii) the labor market rigidity index sourced from the World Bank's Doing Business Database and Campos and Nugent (2012) . Both indexes are de jure measures that are meant to quantify the extent of barriers to labor market adjustment due to regulations imposed by the government. Wage regulations, worker protection measures, protective measures against unjust termination, and the availability of alternative labor contracts are included in the computation of the indexes. The labor market rigidity index has a range of 0-3.5. Our sample of countries has a mean labor market rigidity index of 1.53 and a standard deviation of 0.64. High-income economies in our sample have a slightly lower mean labor market rigidity index of 1.43 compared to the mean value of 1.68 for middle-income economies. The standard deviations of the labor market index in high-and medium-income economies are 0.73 and 0.46, respectively.
The variables characterizing economic structure in our data set include the share of raw materials, and fuel and mining exports in total exports, and the sectoral employment shares. The mean share of raw materials, fuel and mining products in total exports of all economies in our sample is 25%. The services and agriculture sectors in the entire sample have mean employment shares of 56% and 19%, respectively. We note that industrial sector employment has the lowest dispersion among economies in our sample, while that of the agriculture sector has the highest variability. Summary statistics by country subgroups, shown in Appendix 6, indicate a similar pattern of distribution for highincome economies.
Appendix 7 shows the bivariate correlation matrix for our entire sample. It indicates that the institutional quality variables from the World Bank's WGI are highly correlated with each other and with various education variables like secondary and tertiary gross enrollment. They are also highly correlated with the indicators of economic openness such as the capital account openness index, the financial reform and liberalization indexes, and with the research and development expenditures, and the proxy variable of the technological gap. Not surprisingly, initial GDP per capita is highly and positively correlated with enrollment levels, economic openness, and the quality of institutions.
III. METHODOLOGY
We examine the possible determinants of potential growth in our data set in two stages. We first assess the robustness of possible determinants using a version of the BMA proposed by Magnus et al. (2010) . Robust determinants that are identified using this BMA technique are then used as regressors in a fixed effects panel data regression to gauge their effects on potential output growth. We briefly discuss each stage below.
A.
Assessment of Robust Determinants of Potential Growth
We employ BMA to address uncertainty in the true determinants of potential output growth. The basic paradigm for BMA was introduced by Leamer in 1978, and is widely used in the literature on determinants of economic growth. 13 Hoeting et al. (1999) describes BMA as a "coherent mechanism for accounting for model uncertainty," specifically with regard to model selection.
14 Following Leon-Gonzales and Vinagayathasan (2013), we employ Bayesian Panel Data Model Averaging to extract the robust determinants of potential output growth from our data set of 34 possible determinants. Our unbalanced panel data set covers a cross-section of 70 economies from the Organization of Economic Cooperation and Development (OECD), Asia and the Pacific, Latin America, the Middle East and Africa, and a time series that spans the period 1970-2014 for most variables.
Our basic estimation equation is as follows: (1) where is potential output growth of country k at time t is a fixed country-effect for country k is a 1 x N 1 vector of parameters is a 1 x N 2 vector of parameters is an N 1 x 1 vector of endogenous determinants of for country k's potential growth is an N 2 x 1 vector of exogenous determinants of country k's potential growth ~ . . . , )
A BMA estimation procedure for Equation (1) involves estimating classical panel data regression models of all combinations of possible determinants of potential output growth, where each combination of regressors are nonempty subsets of the set defined by {X kt  W kt }. Following Magnus et al. (2010) , we allow one or more of the possible determinants in and to be specified as fixed or focus regressors; such that they always appear in all model specifications in the model space. Specifically, let n 1 of the N 1 endogenous variables and n 2 of the N 2 exogenous variables be fixed or focus variables. The BMA estimation procedure is used on the following specification where the regressors are partitioned into fixed and auxiliary regressors: The number of auxiliary regressors determines the size of the model space. 15 In particular, given N 1 +N 2 =N regressors of which n 1 +n 2 = n are focus variables, the model space or number of nonnull subsets of auxiliary variables is 2 (N-n) .
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We consider all possible determinants in our data set as endogenously determined, except for the indices of institutional quality. We specify the trend growth rate of working-age population as a focus variable in our BMA analyses. Following Harrod (1939) and Domar (1946) , we define potential output growth as the sum of the growth rates of the labor force and labor productivity. Under this definition, our BMA specification with the trend growth rate in working-age population as a focus variable reflects the argument that the auxiliary determinants affect labor productivity growth.
The BMA procedure in Stata is not designed to handle the fixed effects component in panel regression models. Hence, we use the forward orthogonal deviation (FOD) transformation on all variables to cancel out country-specific fixed effects in our panel data BMA model. 17 We also use the first-order lags of endogenous regressors as instruments so as to address potential problems that could arise from endogeneity. The FOD transformation and the use of instruments ensure that parameter estimates are consistent. BMA posterior mean estimates of model parameters are weighted averages of classical coefficient estimates. The weights used are the normalized posterior probabilities of coefficient estimates with the normalization done throughout the model space. The normalized posterior probability for parameter or associated with an auxiliary variable or is defined by:
where Y denotes the observed data, is the set of all specifications where the parameter or in Equation (2) appears, is the marginal likelihood of Y conditional on having parameter or in the true model, and is the prior probability that auxiliary variable or is a true determinant of Y.
15 Auxiliary regressors are right-hand side variables that are not fixed and may not appear in all possible combinations of regressors (i.e., they are not focus variables). 16 The size of the model space is not trivial for relatively large values of N-n. Since there are 33 potential determinants in our data set, a specification composed solely of auxiliary regressors that uses the whole data set has a model space of 2 33 = 8.59 billion. 17 Conducting FOD transformations on model variables is a superior alternative to getting first differences, since the latter introduces serial correlation in the error terms.
Our main interest in using BMA is to obtain the respective posterior inclusion probability (PIP) of each possible determinant of potential output growth. The PIPs measure the likelihood that a particular variable is included in the "true" model of potential output growth. We follow Barbieri and Berger (2004) and classify the variables with PIPs greater than or equal to 0.5 as robust determinants of growth. Regressors with PIPs between 0.25 and 0.5 are considered marginally robust.
Despite being a useful tool for establishing a set of "robust" regressors given a large number of possible explanatory variables, the BMA methodology has some drawbacks. Ciccone and Jarocinski (2010) , for example, show that the results of BMA could be highly sensitive to measurement errors. Ghosh and Ghattas (2015) show that high collinearity in three or more covariates tend to push the posterior inclusion probabilities downward to the extent that all collinear variables may be falsely excluded. In particular, they note that strong collinearity leads to a multimodal posterior distribution such that if there are three or more highly collinear variables, the median probability model could potentially discard all of them. They stress that the correlation matrix of regressors should be routinely examined, and that there is a need to calculate joint inclusion probabilities for correlated covariates. Doppelhofer and Weeks (2007) note that BMA's "emphasis on marginal measures of variable importance make it difficult (if not impossible) to detect dependence among explanatory variables." They stress that the extent of interdependence between explanatory variables will affect the posterior probability of any given model as well as the form of the posterior probability distribution of variables over the model space.
Since some of the variables in our data set have very high correlations, we eliminate some redundant indicators from the analysis. We then implement successive BMA estimation procedures and progressively reduce the model space by removing variables that are neither robust nor marginally robust. We also examine the impact of removing some highly correlated covariates from the data set. Our BMA specification has only one focus variable (i.e., the trend growth rate of working-age population) that is selected on the basis of the Harrod-Domar definition that full employment growth is the sum of the growth of the labor force and changes in the productivity of labor.
18 With this definition, we implicitly assume that the auxiliary variables in our analysis affect labor force productivity.
The output from the BMA analyses provide a subset of robust determinants of potential output growth. These robust determinants are subsequently used as explanatory variables in several alternative specifications of fixed effects dynamic panel regression models. The results of which allow us to gauge the impact of the robust regressors on potential output growth.
B. Assessing the Magnitude of Effects on Potential Output Growth
We estimate Equation (1) using a fixed effects dynamic panel estimation procedure to assess the relative importance of the robust determinants of potential growth. We rely on Driscoll and Kraay (1998) standard errors, which are robust to heteroscedasticity, as well as very general forms of temporal dependence and/or cross-sectional dependence (e.g., due to spatial correlation or time effects). We adopt an estimation procedure that produces standard errors which are robust to the presence of autocorrelation and heteroscedasticity, and continue to use the first-order lags of endogenous regressors as instruments. We separately test for the significance of interaction effects between institutional quality variables and financial integration in line with the literature on the nonlinearity of effects of financial openness on economic growth. In a similar fashion, we also examine whether there is a statistically significant interaction effect between the technology gap with the US and institutional quality. Lastly, we conduct panel regression analyses on subsamples of economies using the same model specification to see if the determinants of potential output growth vary in highand middle-income economies.
IV. RESULTS OF BAYESIAN MODEL AVERAGING
The posterior inclusion probabilities from the BMA estimation procedure and the complete set of possible growth determinants are shown in Figure 1 . Recall that we specify the trend growth of working-age population as the only focus variable in our BMA analyses on the basis of the HarrodDomar definition that full employment output growth is equal to the sum of the growth rates of the labor force and labor productivity. Notes: agr_emp_sh = agriculture share of employment; dil6merdt = R&D expenditures (% of GDP); es1enrop=gross enrollment ratio, primary level; es2enros=gross enrollment ratio, secondary level; es3enrot = gross enrollment ratio, tertiary level; fin_ref=financial reform index; gap100=technology gap with the US.; g_ck_emp = growth of capital-labor ratio; gdppc_y0 = initial GDP/capita at the start of each decade; g_hc=growth of human capital index; goveff=index of government efficiency; g_wap_tr = trend growth rate of working-age population; integr=index of financial integration; kaopen=capital account openness index; lamrig=index of labor market rigidity; overall_gl=index of overall globalization; pe_index = portfolio equity integration index; polstab=index of political stability; regq = index of regulatory quality; rol=rule of law index; ser_emp_sh= services share of employment; trade=index of trade openness; voa=voice and accountability index; Source: Authors' estimates. From the 33 remaining potential determinants of potential output growth, we reduce the list of possible determinants by 11 and select only 22 variables for inclusion into the BMA estimation. The reduction in the number of auxiliary regressors in our BMA analyses is motivated by the high correlations between several possible determinants of potential output growth in our data set. We do this in response to the findings of Doppelhofer and Weeks (2007) and Ghosh and Ghattas (2015) . By limiting the number of auxiliary variables to 22, we also reduce the model space.
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The focus variable is included in all specifications in the model space, and therefore has a PIP equal to 1. Of the 22 auxiliary variables in our BMA specification, we select four that are identified in the theoretical models of potential output growth (i.e., the trend growth rate of working-age population, the growth of the capital-labor ratio, the technology gap with the US, and growth of the human capital index); the initial GDP per capita to include a variable for testing the convergence hypothesis; three education variables; six variables reflecting trade, financial reform, and capital account openness; two proxy variables for the stage of economic development; and six institutional quality indicators.
We include all Solow-Swan model variables in our data set in the BMA analyses. We exclude some auxiliary variables from the analysis due to their high correlations with other variables within their categories (e.g., education variables are highly correlated with each other), and in some cases, with variables in other categories (e.g., openness variables are highly correlated with institutional quality variables).
We sequentially implemented four BMA analyses, beginning with our selected auxiliary variables and progressively removing nonrobust determinants at each stage. The results of the four BMA runs are summarized in Appendix 4. De Luca and Magnus (2011) note that for determinants to be considered robust, the absolute value of their t-ratios must be greater than or equal to 1, the PIPs must be greater than or equal to 0.5, or zero is not within the 1-standard error band of the coefficient estimate. The statistics necessary to assess robustness in the four BMA runs are all shown in Appendix 4.
The posterior inclusion probabilities from our BMA analyses are shown in Figure 1 . We obtain only three robust auxiliary variables from our initial BMA estimation procedure: (i) the gross enrollment ratio at the tertiary level, (ii) the initial GDP per capita, and (iii) the index of voice and accountability. Since we suspect that the BMA results are heavily influenced by the high degree of multicollinearity among our potential determinants of potential output growth, we drop some of the nonrobust and highly correlated regressors from our BMA model space and repeat the BMA estimation procedure to check for changes in robustness of remaining regressors. In particular, we delete (i) the growth of the capital-labor ratio, (ii) the growth rate of the human capital index, (iii) the capital account openness index, (iv) the overall globalization index, (v) the portfolio equity integration index, (vi) the index of political stability, and (vii) share of the agriculture sector in total employment. We delete the capital account openness index, the overall globalization index, and the portfolio equity integration index since they are highly correlated with trade openness and the index of financial integration. We also delete the share of agriculture sector employment since it is highly correlated with the services sector share of employment. We likewise drop the index for political stability from succeeding BMA analyses since it has a very high correlation with the other institutional quality indicators. We also remove the growth rate of human capital and capital-labor ratio from the list of regressors due to their extremely low PIPs in the initial BMA analysis.
After removing the seven nonrobust regressors in our initial BMA analysis , the results of the first intermediate BMA analysis show that the index of trade openness, the index of government effectiveness, and the labor market rigidity index have become robust determinants of potential output growth. The statistically robust determinants in our initial run continue to show PIPs greater than 0.50.
For our second intermediate BMA exercise, we exclude the indexes of the rule of law and regulatory quality from the model space since they remain nonrobust in the first intermediate BMA analysis. We note that they also have high correlations with the remaining auxiliary regressors. The results of our second intermediate BMA analysis, however, do not alter the list of robust variables produced in the first intermediate BMA estimation procedure, except for index of voice and accountability whose PIP went down from 0.54 to 0.49.
In our final BMA analysis, we omit the share of agricultural employment in total employment, R&D expenditures, the primary and secondary level gross enrollment ratios, and the financial reform index from the model space and reestimate the specification to check if all variables in the right-hand side will exhibit robustness. 20 As shown in Figure 1 , all remaining auxiliary variables continue to have PIPs greater than 0.50, except for the index of financial integration which has a PIP of 0.48. Note also that the technology gap with the US exhibits a substantial increase in its PIP after R&D expenditures as a percentage of GDP is removed from the model space.
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To summarize, our BMA analyses reveal the following robust and marginally robust auxiliary determinants of potential output growth:
(i) initial GDP per capita, (ii) tertiary level gross enrollment ratio, (iii) indicator of financial integration, (iv) indicator of trade openness, (v) technology gap with the US, (vi) index of government efficiency, (vii) labor market rigidity index, and (viii) index of voice and accountability. 20 We delete the share of agricultural employment because it is highly correlated with the initial GDP per capita. We similarly delete the primary and secondary level gross enrollment ratios because of their high correlation with the tertiary level enrollment ratio. The deletion of R&D expenditures and the financial reform index is likewise motivated by the high correlations with the technology gap with the US and the financial integration index, respectively. 21 Our BMA analysis on the determinants of potential output growth, underlines some of the practical problems of the BMA approach which were pointed out earlier. In particular, the high correlation between and across institutional quality variables and other variables required the removal of some possible determinants of potential output growth from the model space. This resulted in some of the remaining variables gaining in robustness when some highly correlated regressors were excluded from the model space.
We obtain seven robust auxiliary determinants of potential output growth from our series of BMA analyses out of 21 possible auxiliary determinants. 22 The robust auxiliary determinants of potential output growth, together with the focus regressor, are consistent with the theoretical and empirical literature on the determinants of output growth, and supports the notion of growth convergence. Specifically, the initial GDP per capita as a proxy variable for the initial state of development and captures the possibility of growth convergence as incomes rise, while the trend growth rate of working-age population as a proxy variable for the growth of the labor force in Harrod's definition of potential output growth. The tertiary level gross enrollment ratio and the technology gap with the US as proxy variables for human capital accumulation and technological progress, respectively, are deemed to affect labor productivity growth, and are therefore consistent with the theories of full employment output or potential output growth. The trade openness and financial integration indexes are proxy variables for economic openness, and should, in theory, positively affect potential output growth through enhanced factor mobility, technology transfer and diffusion, and reduced price distortions. The labor market rigidity index, the index of government efficiency and the voice and accountability index are indicators of institutional quality which, in line with the recent literature on the role of institutions in the growth process, are likely to influence the growth trajectory of potential output.
V. RESULTS OF PANEL DATA REGRESSION ANALYSES
Given the results of our BMA analyses and keeping in mind the possibility of endogeneity problems in our regressors, the baseline model is explicitly written as:
The variable names are defined in Table 1 . Contrary to expectations, estimation of Equation 4 produces negative coefficients for the financial integration index and the level of tertiary education. 23 We explore the possibility that this is due to the presence of nonlinearities, by augmenting the baseline model with the squared terms of the tertiary level gross enrollment ratio and the trade openness index. In addition, we also include a dummy variable to capture the effects of the GFC during 2008-2009 on potential output growth. The resulting model is thus specified as follows:
where GFC is a dummy variable that has a value of 1 if t>2007 and 0 otherwise.
In addition, we test for the statistical significance of the following interaction terms: (i) the interaction between the technology gap with the US and two institutional quality proxy variables (i.e., the index of voice and accountability and the index of political stability); and (ii) the interaction between the index of financial market integration and the indexes of regulatory quality and rule of law. We add the interaction terms to Equation (5) so the model becomes:
where the variables inst1 is either polstab or voa while inst2 is either regq or rol.
We estimate four alternative specifications of Equation (6) using the full sample and subgroups of the economies in our data set to evaluate whether the effects of the robust determinants vary at different levels of income and stage of economic development.
Full Sample Results
The panel regression results for Equation (6) using the full sample are summarized in Table 2 . Column 1 shows estimates for the specification in which the interaction term between the technology gap with the US and political stability index, as well as the interaction term between financial integration and proxy variable for regulatory quality are added to Equation (5). Column 2 shows the results for the version of the model in Equation (6) with the interaction terms between the technology gap with the US and the voice and accountability index, and between financial integration and regulatory quality index. Columns 3 and 4 show the results for specifications of Equation (6) which include the interaction terms between the indexes of financial integration and the rule of law , in addition to the interaction terms between the technology gap and index of political stability or the index of voice and accountability. The Harrod-Domar definition that the natural or potential output growth rate is equal to the growth rates of the labor force and labor productivity implies that the coefficient of the trend growth rate of working-age population should be equal to 1. We test the null hypothesis Ho:  1 = 1 coefficient estimates for the trend growth rate of working-age population and fail to reject it at the 5% level of significance for specifications (1) and (3) and at the 1% level of significance in specifications (2) and (4). 24 This outcome is consistent with the definition of potential output growth used in this paper and indicates that the trend growth rate of working-age population is a good proxy variable for long-run labor force growth.
In line with expectations, our proxy for the technology gap with the US has a positive coefficient estimate. 25 The coefficient estimates in all four specifications in Table 2 are all statistically significant at the 10% confidence level and have values approximately equal to .09. This implies that a 1 percentage point increase in the technology gap with the US increases potential output growth by .09 percentage points. This positive impact is consistent with the view that larger technology gaps foster potential output growth via the productivity gains associated with technology transfers.
We find evidence of nonlinearity in the impact of the tertiary gross enrollment ratio on potential output growth. At sufficiently low levels, the marginal impact of the tertiary gross enrollment ratio on potential output growth is positive, but its effects decline with each percentage point increase in the share of population with tertiary education. At some threshold value, the marginal impact of the tertiary enrollment ratio on potential output growth falls to 0. From Equation (6), the marginal impact of the gross enrollment ratio on potential output growth is given by:
so that the threshold enrollment ratio is equal to . Given the estimates of the coefficients of the enrollment ratio and its squared terms, the average threshold value of the enrollment ratio is 50.91% for specification 1. 26 For values of the enrollment ratio above the threshold, the marginal impact on potential output growth becomes increasingly negative.
27 This is shown graphically Figure 2 . Similar to the tertiary level gross enrollment ratio, we find evidence of nonlinearity for the impact of trade openness on potential output growth. The marginal impact of a 1 percentage point increase in the ratio of total exports and imports relative to GDP is positive at relatively low levels, but it is decreasing as the degree of trade openness rises. From Equation (6), we can write the marginal impact of trade openness on potential output growth as:
This implies that the threshold trade openness ratio is .
Note from Table 2 , however, that the coefficient of the squared terms of trade openness is negative and very small so that the marginal impact of increased trade openness declines very slowly. The coefficient estimates imply that a 1 percentage point increase in the ratio of tradables to GDP is associated to an increase in potential output growth by approximately 0.07% at low levels of trade 26 Specification (2) has a threshold value of 52.7% for the tertiary level gross enrollment ratio, while specifications (3) and (4) have threshold values of 53.3% and 52.5%, respectively. 27 Since the estimates of and are stochastic, we test the statistical significance of
• for all values of and find that it is only statistically significant for values of below 41%. 
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Gross enrollment ratio openness. As trade openness increases, its marginal impact on potential output growth gradually decreases until it reaches zero at a threshold value of trade openness. Based on specifications (1) and (3) in Table 2 , we estimate the threshold level of trade openness at 372% and 455%, respectively. The marginal impact of trade openness under specification (1) is presented in Figure 3 . The index of labor market rigidity has a negative and highly significant impact on the growth of potential output. This is consistent with the hypothesis that less flexible labor markets can hamper long-term or potential growth. Each specification in Table 2 shows that the estimated coefficient of the labor market rigidity index is slightly over -2.6 such that a 1-point increase in the value of the labor market rigidity decreases potential output growth by approximately 2.6 to 2.8 percentage points depending on the specification used. Since the labor market rigidity index has a range of 0-3.5, the maximum reduction in potential output growth due to inflexible labor market arrangements is approximately 9.8 percentage points, holding all other determinants constant.
The index of voice and accountability has statistically insignificant effects on potential output growth. In contrast, the index of government efficiency has a positive and statistically significant effect on the growth of potential output in all specifications of Equation (6). Recall that the index values are z-scores such that these are expressed in terms of the number of standard deviations away from zero. 28 A one standard deviation increase in the index of government efficiency raises potential output growth by approximately 1.5 to 1.6 percentage points.
The panel regression results also point to the significance of interactions between institutional quality indicators and other robust determinants of potential output growth. The measure for the degree of financial integration, for example, negatively affects potential output growth if an interaction term between financial integration and regulatory quality or rule of law index is not included in the specification. 29 We correct this counterintuitive result by adding an interaction term between financial 28 The voice and accountability and government efficiency indexes are derived annually from a cross-section of countries that are different from the list of countries in our data set. See Kaufmann, Kraay, and Ziodo-Lobaton (1999) for details. 29 See Appendix 5. integration and regulatory quality in specifications 1 and 2 in Table 2 , and an interaction term between financial integration and the index for the rule of law in specifications 3 and 4 in the same table. By adding the interaction terms, we obtain positive coefficient estimates, albeit statistically insignificant, for the financial integration index and negative coefficient estimates for the interaction terms. The marginal impact of greater financial integration is positive but is decreasing with increased regulatory efficiency or adherence to the rule of law. From Equation (6), we note that with the interaction term with regulatory quality, an increase in financial integration has the following total marginal impact on potential output growth:
Using the coefficient estimates in column 3 of Table 2 The marginal impact of financial integration reaches its threshold when the regulatory quality index is 1.459 standard deviations away from the mean. Beyond that level of regulatory efficiency, the marginal impact of greater financial integration on potential output growth becomes negative given the negative coefficient estimate of the interaction term between financial integration and regulatory quality. Our findings are aligned to those of Law and Singh (2014) , who show that finance is beneficial to output growth up to a certain threshold. Beyond that threshold level, finance begins to crowd out real output growth. Our findings support the notion of a threshold level of financial integration, and that the threshold is partially dictated by the interaction of financial integration and the quality of institutions. We likewise allow the technology gap with the US to interact with two other institutional quality indicators; namely the index of political stability and the voice and accountability index. The results for these interaction terms are found in specifications (1) and (3) in Table 2 . The coefficients of the interaction terms between the technology gap with the US and the index of political stability are negative and statistically significant, indicating that the marginal gains in potential output growth arising from a larger technology gap is declining as the index of political stability increases. 31 As observed for the interaction between financial integration and regulatory quality, the interaction of the technology gap and political stability points to the existence of a threshold for the marginal gains from the technology gaps. The marginal impact on potential output growth due to a reduction in country k's technology gap with the US is characterized by Equation 10.
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Given the coefficient estimates in column 1 of Table 2 , Equation 11 is graphically depicted in Note that while the marginal impact of reducing the technology gap is declining as the index for political stability is rising, it does not reach zero at the maximum value of the political stability index. Given our coefficient estimates in column 1 of Table 2 , the implied threshold value of the political stability index is 15 standard deviations away from the mean. Note that by construction, the political stability index has a maximum value of 2.5 such that the marginal impact of the technology gap will always be positive. 32 31 Recall that higher technology gaps translate to larger potential growth arising from technology transfers. 32 That is, when the political stability index has a z-value of 15, the rate of change of potential output growth relative to marginal changes in the technology gap is zero. Since polstab, by construction, has a maximum value of 2.5, the marginal impact of reducing the technology gap will always be positive. The results of our panel regressions also indicate that the growth path of potential output after the GFC shifted downward by an average of 2.5% for countries in our sample. This suggests that the GFC has a statistically significant and persistent effect on the trajectory of potential output growth for the economies in our sample.
B.
Spillover Effects of the Growth of the People's Republic of China and the United States
To test whether the actual output growth of the US and the PRC have spillover effects on potential output growth of countries included in our sample, we include the actual output growth of the US and the PRC in the list of regressors in Equation (6).
, ,
where and are the actual output growth rates of the PRC and the US, respectively. The results of the fixed effects panel regression estimation procedure for Equation 12 are presented in Table 3 . Increases in the actual output growth of the US and PRC have positive and statistically significant spillover effects on our sample of countries. However, an increase in the US actual output growth has a higher impact on the potential output growth of other economies. Specifically, a 1 percentage point increase in the US potential output growth increases the potential output growth of other economies by 0.35-0.36 percentage points. A similar increase in the PRC's actual output growth only increases other economies' potential output growth by 0.20 percentage points.
VI. THE IMPACT OF REFORMS ON POTENTIAL OUTPUT GROWTH IN ASIA
The results of our econometric analysis in Table 1 shows that potential output growth exhibit a persistent decline of approximately 2.5 percentage points after the GFC. In addition, forecasts of longrun working-age population growth over the next 10 years indicate that demographic dividends are decelerating in most developing and emerging countries in Asia. 33 Recall that potential output growth is the sum of the growth of the labor force and labor productivity. Consequently, the decelerating growth of working-age population in Asia imposes an additional downward pressure on potential output growth in the region. Can policy interventions that target the other determinants of potential output growth compensate for the negative effects of the GFC and declining demographic dividends in Asia? Specifically, can reforms aimed toward reducing labor market rigidity, increasing tertiary enrollment ratios, enhancing trade openness and financial market integration, and improving governance effectiveness, and voice and accountability offset the projected decline in long-run working-age population growth rates in Asia?
We conduct a policy impact simulation using the results of our econometric analysis found in Table 1 for a sample of developing and emerging economies in Asia. 34 For this simple exercise, we focus on the overall impact of reforms over a 10-year period, making no assumptions regarding the pace at which the gap to the frontier could be reduced annually. Our aim here is not to forecast the possible annual impact of the reforms taken into account but, more generally, to provide a broad picture for the possible gains from such reforms over a reasonable time horizon. As such, our simulation does not produce an estimate of the year-by-year, cumulative effect of the reforms-rather, the average impact values (presented in Table 4 ) represent the simple annual average of the overall impact of the reforms, calculated for the 10-year period considered.
We assume that the correct policy mix and sequencing are implemented in a manner such that potential output growth is positively affected by all policy reforms. For this exercise, we define the determinants' frontier values as values that provide the maximum positive impact on potential output growth.
Recall that the proxy variables for governance effectiveness and voice accountability have maximum values of 2.5. Since they positively influence potential output growth, we assign this upper bound of its range of values as the frontier of these variables. In contrast, we note that labor market rigidity negatively affects potential output growth so that we set its frontier value at the lower bound of its range of values, which is zero. For the tertiary education ratio and trade openness, we set their respective frontier values at their threshold levels of 51% and 450%, respectively. We then assume that reforms will close the gap between the 2015 levels of the determinants of potential output growth and their respective frontier values by 50% over 10 years. Since trade openness has a very high threshold value, we assume that it will only increase by 25 percentage points over 10 years. A similar assumption is made for financial market integration.
Note from Table 4 that we have also added the half of the average annual deceleration of working-age population growth in the column under demographic effects. We are assuming that developing and emerging countries will be able to partially mitigate the decline in labor force growth with programs that boost labor force participation. As such, the demographic effect of an average decline of -0.67 percentage points in the growth of working-age population is reduced to -0.33 percentage points.
Table 4 also shows that the marginal impact of reforms that close the gap to the frontier by half within the next decade is projected to raise potential output growth in developing and emerging Asia by an average of 0.98 percentage points. The impact of the assumed reforms is more than sufficient to fully offset the expected slowdown in potential output growth due to demographic effects. 34 We include Azerbaijan; Bangladesh; Cambodia; the PRC; Hong Kong, China; India; Indonesia; Japan (not included in computing the regional average); Kazakhstan; the Republic of Korea; Malaysia; Pakistan; the Philippines; Singapore; Sri Lanka; Taipei,China; Tajikistan; Thailand; Turkmenistan; Uzbekistan; and Viet Nam in the simulation. 
VII. CONCLUSION
The results of our BMA analyses show that in addition to the long-run growth of working-age population, the tertiary gross enrollment ratio, the technology gap with the US, labor market rigidity, trade and financial openness, and institutional quality significantly affect the growth of potential output. Of the 34 possible determinants of potential output growth that we examined, nine are robust determinants of potential output growth based on our series of BMA analyses on a sample of 70 economies. Of these nine robust determinants, three are variables typically associated to traditional growth theory, two are trade and financial openness variables, and three are indicators of institutional quality.
Our fixed effects panel regression analyses of potential output growth based on a subsample of 61 economies and the nine robust determinants selected via our BMA analysis shows that potential output growth is nonlinear in tertiary education and trade openness. Specifically, potential output growth is an inverted U-shaped function of the tertiary enrollment ratio and trade openness. The marginal impact of these variables on potential output growth is positive at low levels but decreases as tertiary education and trade openness increase. We also find evidence that financial integration and the technology gap with the US interact with institutional quality variables such that the marginal effects of increased financial integration and reductions in the technology gap are attenuating with the quality of institutions.
The results of our panel regression analyses are in line with Harrod's definition of potential output growth. The Wald tests for the coefficient estimates of the long-run growth of working-age population could not reject the null hypothesis that they have values equal to unity. This suggests that economies will always achieve proportionally higher potential output growth as demographic conditions improve. From a policy perspective, economies with aging populations could still gain incremental potential output growth by providing incentives for greater labor force participation and opening their labor markets to skilled migrant workers.
The high degree of collinearity between some of the robust and nonrobust determinants of potential output growth is not just a technical nuance that affects the qualities of our estimates, but is a reflection of the interrelationships between determinants of potential output growth. Furthermore, the nonlinearity of effects of some determinants and the presence of interaction effects between institutional quality variables and the degree of financial integration and technology gap highlight the importance of the proper sequencing of policy reforms. In some cases, reforms aimed at reducing trade barriers and labor market rigidity are complementary and need to be done in tandem to allow adjustments in both product and factor markets. Increased financial integration, on the other hand, requires prior liberalization of domestic financial markets and the development of an efficient regulatory system for financial intermediaries to mitigate macro financial stability risks associated with more open capital flows. Our policy simulation shows that reforms could have potent effects on developing and emerging Asia's growth over the long run, and if done correctly could more than offset the unfavorable effects of declining demographic dividends.
We stress that our findings reflect the average behavior of the economies in our sample during 1970-2014, and that the robust determinants of growth resulting from our analyses may be viewed as common factors for all countries. We recognize that each economy has peculiarities that also need to be considered, and that the extent, sequencing, and timing of reform require a thorough examination of these idiosyncrasies. Gross enrollment ratio, Primary. Ratio of total enrollment, regardless of age, to the population of the age group that officially corresponds to the primary level.
CANA Database (v. Jan 2011). Original source: UNESCO es2enros Gross enrollment ratio, Secondary. Ratio of total enrollment, regardless of age, to the population of the age group that officially corresponds to the secondary level.
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Updated and extended version of data set constructed by Lane and Milesi-Ferretti (2007) continued on next page ( 1) where is the unemployment rate at time t is the natural rate of unemployment at time t is actual output growth at time t is the growth of potential output at time t is a time-varying adjustment parameter
Note that when the actual output growth coincides with potential output growth such that = , then = and ∆ . The relationship between inflation and employment is defined by the Phillip's Curve: (2) where is actual inflation rate at time t is the expected inflation rate at time t
Substituting (1) into (2) yield the following aggregate supply equation:
where ∅ .
Assuming rational expectations such that:
Combining this with Equation (3) yields:
We derive our measurement equation by rearranging the terms in Equation (5):
We estimate Equation (6) for each country in our sample by applying the Kalman Filter on annual data from the World Bank Development Indicators and the CEIC databases to obtain estimates of . 
